Maternal vaccination with a novel chimeric glycoprotein formulated with a polymer-based adjuvant provides protection from human parainfluenza virus type 3 in newborn lambs.
Human parainfluenza virus 3 (PIV3) and respiratory syncytial virus (RSV) are major causative agents of serious respiratory tract illness in newborns and infants. Maternal vaccination could be a promising approach to provide immediate protection against severe PIV3 and RSV infection in young infants. Previously, we demonstrated that maternal immunization with a subunit vaccine consisting of the RSV fusion (F) protein formulated with TriAdj, an adjuvant consisting of poly(I:C), immune defense regulatory peptide and polyphosphazene, protects newborn lambs from RSV. In the present study we evaluated the protective efficacy of a novel bivalent RSV-PIV3 vaccine candidate, FRipScHN/TriAdj, as a maternal vaccine against PIV3 infection in a neonatal lamb model. This vaccine consists of the pre-fusion form of the RSV F protein linked to the haemagglutinin-neuraminidase (HN) of PIV3, formulated with TriAdj. First, we successfully established PIV3 infection in neonatal lambs. Lambs infected with human PIV3 showed gross pathology, bronchointerstitial pneumonia and viral replication in the lungs. Subsequently, ewes were immunized with FRipScHN/TriAdj. RSV FRipSc- and PIV3 HN-specific antibodies with virus-neutralizing activity were detected in both the serum and the colostrum of the vaccinated ewes. The newborn lambs had RSV- and PIV3- neutralizing antibodies in their serum, which demonstrates that maternal antibodies were transferred to the neonates. At three days of age, the newborn lambs received an intrapulmonary challenge with PIV3. The lung pathology and virus production were significantly reduced in lambs that had received PIV3-specific maternal antibodies compared to lambs born to non-vaccinated ewes. These results suggest that maternal vaccination with a bivalent FRipScHN/TriAdj vaccine might be an effective method to provide protection against both PIV3 and RSV in neonates.